This research was initiated to assess the market channels and develops value chain map and econometric model outputs for the onion in Ambo and Toke Kutaye districts of West Showa Zone, Oromiya Regional State, Ethiopia. Primary data were collected using interview guided questionnaires from 183 respondents' of different actors in onion value chain and four focus group discussions of onion producers. Descriptive and inferential statistics; value chain mapping; marketing margin analysis; and econometrics analysis were used to analyze the data. About four marketing channels were identified in the study areas. The econometric result showed that education level of household, onion farming experience, number of oxen owned, land size used for onion farming, amount of fertilizer used, access to extension services and family size of house hold were variables those significantly influenced the marketable supply of onion at farmers level. Multiple linear regression model indicated that variables like age, farm experience, family size, selling price and improved inputs were significant in affecting onion marketable supply. Thus, to increase the onion productivity and maximize the profits of all value chain actors, it is important to integrate all concerned bodies of the onion value chains along with the supporting sectors.
Introduction
of appropriate land use system, low technology adoption, the predominance of subsistence agriculture, lack and/or absence of business oriented agricultural production system, and limited or no access to market facilities resulting in low participation of the smallholder farmers in value chain or value addition of their produces (Bezabih 2010) .
In other way, globalization and expanding international markets as well as the fastgrowing middle and high income classes in many developing countries offer opportunities for developing country producers like Ethiopia to operate in emerging national and international markets (Dolan & Humphrey 2004) . These opportunities can be utilized efficiently through value chain development approach that helps to boost production, productivity and efficiency of small holders and other actors in agricultural value chains. Therefore, it is becoming increasingly crucial for policy makers to focus on value chain development approach in agricultural development in order to develop efficient agricultural value chains; those can increase significantly the rate and scope of agricultural and industrial growth of developing countries (UNIDO 2009).
Onion (Allium cepa L.) is considered as one of the most important vegetables produced on large scale in Ethiopia for both commercial and consumption purposes. It can be grown under a wide range of climatic conditions (FAO 2005) . It grows well under mild climatic conditions without extreme heat or cold or excessive rainfall. According to Olani & Fikre (2010) , in Ethiopia onion is produced in many parts of the country by small farmers, private growers, state enterprise mainly in Awash Valley and Lake Region.
Even if, the country has a great potential to produce onion every year for both domestic and export market, there are other problems that affect the marketing activities of onion produce in Ethiopia. Some of them are price fluctuation or low pricing at peak supply period, lack of standards for produce, lack of coordination among producers, inadequate availability of market research and marketing information, weak linkage in the chain, lack of storage facilities and poor road access (Adugna 2009; Almaz et al. 2014) .
Despite the potential from onion farming and significant performance gap on productivity and marketing of onion in Ethiopia, there was no research done that assessed the production and marketing performance of onion value chain in the study areas. Thus, this research was initiated with the objectives of assessing the market channels and developing value chain map and econometric model outputs for the onion in the study areas.
Materials and methods

Description of study areas
This study was conducted in West Showa Zone, Oromia Regional State (Ethiopia) in two major onion growing districts (namely Ambo and Toke kutaye). The detail Quantitative description of the districts is explained by different parameters below (Table 1) .
Research design and sampling
Survey type of research design was used to conduct this study. The population of the study covered both Ambo and Toke kutaye districts which were selected purposively because of they are known for onion production from 18 districts of West Showa Zone. The target populations of the study also covered all actors participating starting from input suppliers up to final consumers of the onion value chain in the study areas. According to the data obtained from two districts' Irrigation Development Authority Offices; totally there were 3505 male and 769 female onion growers' households in the study areas during 2014/15 production year. The household sampling design is given in Table 2 .
In addition to 151 sample respondents of onion producers, further data sources were also selected from the other value chain actors 
Methods of data analysis and procedure
The questionnaires were checked for clarity and consistency in answering questions. This was followed by coding of answers and data entry into the computer for analysis. Statistical package for social science (SPSS) version 20.0 and STATA version 11.0 are used for entering data to computer and analysis of data.
Marketing margin analysis
Estimates of the marketing margins are the tools to analyze performance of market. Marketing margin was calculated by taking the difference between producers' and consumers' prices. The producers' share is the commonly employed ratio calculated mathematically as, the ratio of producers' price to consumers' price. Mathematically, producers' share can be expressed as:
Where, PS=Producer's share; Pp=Producer 's price; Cp=Consumer price; GMM=Marketing margin GMM = (End buyers price) -(producers price)
Where, GMM=Gross marketing margin
The above equation tells us that a higher marketing margin, diminishes producers share and vice versa. It also provides an indication of welfare distribution among production and marketing agents. Calculating the total marketing margin was done by using the following formula. To find the benefit share of each actor the same concept was applied with some adjustments. Marketing margin at a given stage 'i' (GMM i ) was computed as:
Where: SP i =selling price at i th link; PP i =purchase price at i th link.
Net Marketing Margin (NMM) is the percentage over the final price earned by the intermediary as his net income once his marketing costs are deducted. The equation tells us that a higher marketing margin diminishes the producer's share and vice-versa. It also provides an indication of welfare distribution among production and marketing agents. NMM = (Gross marketing marginMarketing cost) / (Consumers price)
From this measure, it is possible to see the allocative efficiency of markets. Higher NMM or profit of the marketing intermediaries reflects reduced downward and unfair income distribution, which depresses market participation of smallholders. An efficient marketing system is where the net margin is near to reasonable profit.
Econometric analysis
In this study, Multiple Linear Regression model was used to analyze factors affecting farmers' level marketable supply of onion in the study areas. This model was selected for its simplicity and practical applicability (Greene 2000) . Econometric model specification of supply function was as the following.
Where, Y =quantity of onion supplied to market; X'=a vector of explanatory variables; â=a vector of estimated coefficient of the explanatory variables; U=disturbance term
Results and discussion
Demographic characteristics of sample households
The demographic and socioeconomic characteristics of the sample respondents characterized the onion crop production and marketing systems (Tables 3 & 4) . Majority of the household respondents were male (87.04%) who taken part in crop production, management & marketing activities of onion as households head in the study areas.
The educational background of the sample household head is believed to be an important feature that determines the readiness of household heads to accept new ideas and innovations. About 42.59% and 47.42% of the sample household heads were illiterate in Ambo and Toke Kutaye districts, respectively. The marital statuses of the majority of households head in the districts were married.
The average households head age was 40.7 and 39.84 years along with an average family size of 5.22 and 5.48 persons in Ambo and Toke Kutaye Districts, respectively (Table 4 ). The study showed that there was no significant family size difference between the two districts as it was indicated in independent sample t-test. The study indicated that the average age of the households' respondents were in active productive age. In other way, the study showed that average family size of households' respondents in the study areas also more than five persons per household. Thus, if they are efficiently engaged in production activities there were labor opportunities to increasing production and marketable supply of onion in study areas. Onion production value chain analysis in Ethiopia
It was found that farmers in Ambo have more years of experience in onion farming as compared to those of Toke Kutaye. The study also indicated that majority of farmers in the study areas started onion production in more recent times. The independent sample t-test revealed that there was difference at 10% level of significance on the mean years of onion farming experience between two districts which indicated that more experienced farmers in onion production were in Ambo district to increase productivity and marketable supply of onion produce than in Toke kutaye district. This result is supported by the findings of Almaz et al. (2014) who found that lack of production and marketing skill and farming experience affected negatively the marketing activities of onion and the improvement of onion value chain in Ethiopia.
Production status of the households
There was a significant difference in land allocation for onion production at 5% significant level between two districts. Land size allocated for onion farming was smaller in Ambo district as compared to Toke Kutaye district. On average 0.25 ha and 0.33 ha were allocated for onion production in two districts, respectively (Table 5 ). However, the mean yield of onion was 108 and 99.19 q ha -1 in Ambo and Toke Kutaye districts, respectively. There were a significant difference in yield/ha between the two districts at 10% significant level. This indicated that more land was allocated for onion in Toke Kutaye as compared to Ambo district; but the mean yield of onion was lower. This might be due to affects like low farming experiences, number of oxen owned and education level of household respondents as it was showed in this descriptive analysis result (Table 5 ). In both districts the average yield produced per hectare was far lower than the potential yield recorded in research centers (400 q ha -1 ) (Dawit et al. 2004 ). There were also huge differences in yield ha -1 among the households. This difference might be associated with socio economic difference between each household There was a statistically significant difference between the two districts in average quantity of onion production at 10% significance level.
On average the quantity of onion production per sample household respondent was 30.66 q. However, Ambo farmers produced 26.75 q, which was less than that of Toke Kutaye farmers who produced 32.85 q household -1 (Table 6 ). This indicated that the quantity supply of onion per sample household respondents of Toke Kutaye was greater than Ambo district; this might be due to the more average land allocated for onion production by the producers (Table 6 ).
About 29.58 q of onion per household was supplied to market in 2014/15 production year on average with an average percentage consumption of 0.88% per individual household out of the total production. The independent t-test indicated that there was statistically significant difference at 10% significance level on the average quantity of marketable supply of onion between households of the two districts, recording more amount of marketable supply of onion in Toke Kutaye than Ambo district.
The pattern of use of onion produce at farmers' level was 96.45%, 0.88% and 2.67% for marketable supply, consumption and loss of produce, respectively. This indicated that farmers produced onion mainly for commercial purpose. The study result also support by the report of FAO (2005) that onion production was mainly for commercial purposes to generate income that support the livelihood of farmers in Ethiopia.
Marketing channels and value chain
The total amount of onion produced by household respondents in 2014/15 production year was 4,630.75 q in the study areas. The result of the study also showed that the marketable supply of onion which flow in the identified onion marketing channels was estimated to 4,466.20 q. The four major marketing channels and the share of each channel member in terms of quantity were developed in Fig. 1 .
Channel analysis showed; retailers, consumers and wholesalers received 51.7%, 35.47% and 12.83% of onion directly from producers, respectively. The channel of Producer -Retailers -Consumer carried the largest quantity followed by Producer-Consumer; ProducersWholesalers -Retailers -Consumers; and Producer -Wholesalers -Consumer. This study indicated that the majority of onion produce reached the final consumers through intermediaries (Wholesaler and retailers). These intermediaries duplicate costs without changing the form of the produce except time and place utility. This finding is supported by the result of (Adugna 2009; Almaz et al. 2014) who found that lack of coordination among producers in the form of cooperative limit the participation of producers in the onion market to receive fair price for their produce in Alamata district. As a result both producers and consumers are affected due to this duplication of costs.
Value chain map of onion in the study areas
This value chain map visualized the flow of the product and information along various chain actors. It shows different actors involved in the onion value chain, their roles and linkages (Fig.  1) .
Profitability analysis of onion at producers' level
The result indicated that the average yield ha -1 of onion was 102.35 q in the study areas. The average marketing cost and produce losses were 67.25 and 18.99 Birr q -1 , respectively with an average return per quintal (selling price) of 711.39 Birr q -1 . Also, on average a producer got a net profit of 435.97 Birr q -1 from onion production in the study areas (Table 7) . This indicated that revenue obtained was greater than total costs at producers' level. Even if, it didn't reached maximum productivity potential, the production of onion was profitable business at this stage in the study areas.
Expenditure per hectare on various activities performed during production and marketing system of onion for producers in the study areas were given below (Table 8) . Thus, this result indicated that the farmers expended large amounts of money (61.79%) of its costs for input and labor costs in onion production and marketing system in the study areas. This showed that they were the most important inputs in production activities.
Marketing margin and benefit shares of actors in onion value chain
Different types of production cost and marketing cost related to the transaction of onion by producers, wholesalers, retailers; marketing margin and the benefit share of each marketing actors were indentified in the study areas (Table 9 ). Traders got a profit margin of 52.31%, while farmers, doing all the work of producing onion and bearing the associated risks, took only 47.69% of the profit margin compared to traders from the total of profit margin in the marketing channel. This might be due to traders were price makers in the study areas.
Each of the onion value chain actors added value to the product as the produce passes from one actor to another. In a way, the actors add value of the produce by performing activities like curing, cleaning, sorting and packaging. The value added activities costs of producers were higher than traders (whole sellers and retailers) (Table 10 ).
This study indicated that the producers performed cleaning; curing; sorting; and 
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Marketing margins of onion in the four channels for each group of market players are given below (Table 11) . GMMp, GMMr and GMMw are gross marketing margins of producers, retailers, and wholesalers, respectively. NMMp, NMMr and NMMw are net marketing margins of producers, retailers and wholesalers, respectively.
The marketing margin analysis result showed that retailers have got the highest gross marketing margin of 53.63% (625.65 Birr q -1 ) in channel II, while wholesalers have got the highest gross marketing margin of 55.29% (625.36 Birr q -1 ) in channel III. This highest marketing margin of the wholesalers and retailers are due to they are directly sold the produce to consumers without other intermediaries. Wholesalers and retailers have got the lowest marketing margin of 29.02% (338.61 Birr q -1 ) and 26.25% (306.25 Birr q -1 ) in channel IV, respectively. Without considering channel I (producers sell directly to consumer) producer 's share highest gross marketing margin of 46.37% (454.8 Birr q -1 ) from the total consumers' price in channel II. This indicated that as intermediaries are added to the onion marketing channel the gross marketing margin of producers and other actors involved in marketing activities are decreased in the study areas.
Regarding to net marketing profit of traders; marketing profit of wholesalers was highest 55.77% (Birr 549.15 q -1 ) in channel III. This profit was made possible due to the by-passing of other middlemen (retailers) intervening between producers and consumers. Retailers also obtained highest profit 54.95% (554.83 Birr q -1 ) in channel II due to the absence of intermediaries (wholesalers) and direct sale to consumers. This indicated that as the producers add value to their produce and participate in marketing activities of their produce though their association, their net marketing profit margin increases.
Econometric model results
The explanatory variables such as sex of household, age of household, access to credit packaging activities while wholesalers performing only packaging activities to facilitate transportation activities. Retailers performed value added activities like cleaning and sorting to attract their customer in some amount. This showed that the value added activities those are important to keep the quality and increasing shelf life of onion produce were not properly performed in the study areas. The survey result of key informant also revealed that the understanding of value chain actors on the areas of value addition and its importance were low.
Performance, marketing margins and profit of different channels
The performance of onion market was evaluated by considering associated costs, returns, profits and marketing margins. The distribution of costs and gross income at different levels is important in the business of onion. The marketing cost includes cost of packaging (material and labor costs), handling (sorting, cleaning, loading, and unloading), and transportation and tax/commission costs. The margin calculation was done to show the distribution throughout the various actors as product move from production to wholesalers, retail markets, and finally to consumers. The relative size of various market participants' gross margins can indicate the share of particular actor in the market. In order to calculate the marketing margin of an agent, the average price of onion for that particular agent was taken.
service, market information and distance to market center were insignificant to determine the marketable supply of onion in study areas. Since both male and female household respondents take part in production, management and marketing activities of crops, previously the sign of prior assumption of sex on marketable supply of onion was not hypothesized. This econometric analysis also revealed that sex of household was insignificant to determine marketable supply of onion in the study areas. This might be due to both male and female households participated in marketing activities of onion in the study areas.
In theory, if farmers are accessed to credit they can purchase different inputs required for production activities and as a result the production and marketable supply are affected positively. However, the result of this econometrics analysis showed that access to credit was insignificant to determine marketable supply of onion in the study areas.
This might be due to limited access of credit and credit amount given for producers as it was stated a problem by members of focus group discussions. This implied that if farmers are accessed to small amount of credit due to different problems associated to accessing credit; the farmers might not be allocated the credit amount properly for production purpose. Thus, the credit accessed might be insignificantly influenced marketable supply.
The econometrics analysis also showed that age of household respondents was insignificant to determine marketable supply of onion in the study areas. This might be due to the age of all household respondents were in productive age; as a result they are actively participated in crop management and marketing activities. Similarly, access to market information was insignificant to determine marketable supply of onion in the study areas. The study showed that there was no organized market information provided in regular manner for Onion production value chain analysis in Ethiopia producers. Thus, this quality problem of market information might be the cause for insignificance of this variable to determine the marketable supply in the study areas. Distance to market center also other variable insignificant to determine marketable supply of onion in the study areas. Because of rural road expansion opportunity existed in study areas the farmers far from market center also supply their produce to market as those near to market center. Thus, this might be the reason for insignificance of distance to market center to influence marketable supply in this econometrics analysis.
The separate econometrics analysis result of Ambo district showed that land used for onion farming, experience on onion farming and amount of fertilizer used were positively and significantly influenced the marketable supply of onion. Similarly, land used for onion farming, number of oxen owned, experience on onion farming, amount of fertilizer used and access to extension service were positively and significantly influenced marketable supply of onion in Toke Kutaye district. The descriptive analysis also showed higher yield/ha of onion was recorded in Ambo district than Toke Kutaye district. This analysis also revealed that number of oxen owned, amount of fertilizer used, experience on onion farming and access to extension service had positive relationship with yield ha -1 of onion in the study areas. The above two analyses indicated that these variables had strong direct relationship with yield ha -1 and marketable supply of onion in the study areas.
Onion is one of the most commonly produced vegetable crops in the study areas. The study revealed that most of the onion product was produced for marketing purposes. The results of the study indicated that onion passes through different channels until it reaches the final consumers from the shortest channel (when the farmer directly sells their products to the consumers) to the longest channel (Producers to collectors to wholesalers to retailers to the final consumers). Even though there were different channels through which onion produces passed, the farmers benefit was lower than that of other actors in the channels; the marketing costs of wholesalers were higher than the other value chain actors and the average percentage of profit obtained by the retailer was higher (39.32%) but the profit of the farmers/producers was only 17.9%. The econometric results also indicated that the selling price affected the volume of onion supplied to the market positively and significantly, and multiple linear regression model was revealed that highly significant independent variables like age, farm experience, size of the family, selling price and improved inputs were found significant and affected onion marketable supply out of the expected ones. Thus, to increase the onion productivity, market channel and performances of all actors for the maximization of the profits of all value chain actors, it is important to integrate all concerned bodies of the onion value chains along with the supporting sectors. Note: ***, ** and* are significant at 1%, 5% and 10% significance level, respectively
